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VORTEX BLOWER HAVING HELMHOLTZ RESONATORS 
AND A BAFFLE ASSEMBLY 



TECHNICAL FIELD 

5 Generally, the present invention is directed to blower assemblies. More particularly, 

the present invention is directed to blower assemblies with noise reducing features. 
Specifically, the present invention is directed to a blower assembly which provides a 
Helmholtz resonator configuration associated within the blower assembly's impeller and a 
baffle assembly associated with the assembly's housing. 

10 

BACKGROUND ART 
Industrial blowers are well known in the industry for efficiently generating large 
quantities of air flow. This air flow is used for generating an air flow in industrial processes 
or generating a suction or vacuum force. Such applications include, but are not limited to: 

15 air-assisted breathing; air-assisted inflation or support for material handling, paper 
processing, floatation tables; air-assisted vacuum pick-up or hold-down; air and gas 
sampling, boosting or circulating; electronic cooling; gas, vapor and fume recovery, venting 
and treatment; solid material transportation, separation and collection; parts blow-off and 
drying; solution and media agitation, and aeration. These blowers, and machinery in 

20 general, create lots of noise which are considered by many to be a form of pollution. 
Prolonged exposure to high levels of noise can damage an individual's hearing and is 
considered to be generally uncomfortable at lower levels. It will also be appreciated that the 
noise generated by these machines contribute to inefficiency in the operation of the machine 
and lead to premature wear and a waste of energy. 

25 Prior art blower assemblies typically employ an electric motor that rotates a shaft that 

is connected to an impeller or fan. The impeller is contained within a blower housing that 
forms an enclosed annular chamber. Fluidly connected with the annular chamber is an inlet 
port and an outlet port. As the motor is energized, air is drawn in the inlet port by the 
impeller, pressurized and then expelled out the outlet port. In particular, the impeller blades 

30 pass the inlet port and draw air or other gases into the blower. The impeller blades then, by 
centrifugal action, accelerate the air outward and forward. Depending upon the construction 
of the impeller and the annular chamber a "regenerative" principle may take effect so that 
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the air is turned back by the annular shaped housing to the base of the following blades 
where it is again hurled outward. Each "regeneration" imparts more pressure to the air. 
When the air reaches a "stripper" section at the outlet, wherein the stripper is the part of the 
housing located between the inlet and the outlet in which the annulus is reduced in size to 
5 fit closely to the sides and tips of the impeller blades, the air is "stripped" from the impeller 
and diverted out of the blower. The pressures or vacuums generated by the one or multiple 
spinning, non-contacting impellers are equal to those obtained by many larger multi-stage 
or positive displacement blowers. 

Although these blowers are effective in generating a desired pressure or air flow it will 

10 be appreciated that a significant amount of noise is also generated. It is believed that the 
noise is primarily generated by the impeller blades passing by the edges of the housing and 
the sharp airflow tums encountered in routing the air through the inlet, the annular chamber 
and the output port. A significant noise source is sometimes referred to as a "blade passing 
frequency" which is generated by the impeller blades passing a fixed point such as the 

15 housing or stripper section. This frequency may be estimated by the number of impeller 
blades, times the impeller's revolutions per minute, divided by 60 (seconds per minute). 
This frequency varies with blower speed and environmental changes to the speed of sound. 
Additional features of the impeller, such as strength ribs, may generate additional noise 
components. Harmonics of these prime noise generators also contribute to the overall noise 

20 of the blower. It is known to provide intemal baffles and noise absorbing foam at the inlets 
and outlets but these are not directly associated with the source of the noise. Therefore, there 
is a need in the art for a more direct sound absorbing or noise minimizing feature associated 
with the source of the noise. And there is also a need to improve airflow properties through 
the blower so as to reduce turbulence so as to fiirther reduce generated noise, 

25 

SUMMARY OF THE INVENTION 
It is thus an object of the present invention to provide a vortex blower having 
Helmholtz resonators and a baffle assembly associated therewith. 

Another object of the present invention, which shall become apparent as the detailed 
30 description proceeds, is achieved by a blower comprising a blower housing having a 
chamber; an impeller rotatably received in the chamber, the impeller having a plurality of 
blades; and at least one resonator ring associated with one of the blower housing and the 
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impeller, the resonator ring having a plurality of resonator cavities for absorbing noise 
generated by the plurality of blades. 

Other aspects of the present invention are attained by a blower comprising a motor 
having a rotatable shaft; a blower housing having a chamber, the blower housing having an 
5 inlet opening and an outlet opening; an impeller secured to the shaft and received in the 
blower housing; and a baffle assembly sub-dividing at least one of the inlet and the outlet 
openings. 

These and other objects of the present invention, as well as the advantages thereof 
over existing prior art forms, which will become apparent from the description to follow, 
10 are accomplished by the improvements hereinafter described and claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
For a complete understanding of the objects, techniques and structure of the invention, 
reference should be made to the following detailed description and accompanying drawings, 
15 wherein: 

Fig. 1 is a perspective view of a blower assembly in partial cross-section according 
to the present invention; 

Fig. 2 is front perspective view of an impeller employed in the blower assembly 
according the present invention; 
20 Fig. 3 is an elevational view of the impeller; 

Fig. 4 is a cross-sectional view of the impeller taken along lines 4-4 of Fig. 3; 

Fig. 5 is a detailed view of a resonator cavity employed with the impeller according 
to the present invention; 

Fig. 6 is a selected cross-sectional view of the resonator cavity taken along lines 6-6 
25 of Fig. 3; 

Fig. 7 is a top view of a blower housing in accordance with the concepts of the present 
invention; 

Fig. 8 is an elevational view of the blower housing as viewed from the motor side of 
the blower housing with the impeller removed; 
30 Fig. 9 is a cross-sectional view of the blower housing taken along lines 9-9 of Fig. 7; 

Fig. 10 is a partial elevational view of the blower housing as viewed from a housing 
cover with the impeller installed; 
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Fig. 1 1 is a cross-sectional view taken along lines 11-11 of Fig. 9 illustrating a baffle 
assembly employed in the input and output ports of the housing; and 

Fig. 12 is a schematic drawing illustrating airflow properties of the impeller and the 
associated baffle assembly. 

BEST MODE FOR CARRYING OUT THE INVENTION 
Referring now to the drawings and in particular to Fig. 1 it can be seen that a blower 
assembly according to the present invention is designated generally by the numeral 20. The 
blower assembly includes a motor 21 which is associated with an blower housing 22. 
Received within the blower housing 22 is an impeller 24, sometimes referred to as a fan, and 
which is generically shown in Fig. 1 . The inventive impeller is shown in Figs. 2-6. 

The blower housing 22 includes an interior motor endbell 25 which is positioned 
approximately near the motor 21. A rotatable shaft extends from the motor and is 
joumalled in the motor endbell 25 with appropriate bearings and extends into the impeller 
housing 22 and is secured to the impeller. A blower cover 26 is secured to the blower 
housing 22 for the purpose of at least partially enclosing the impeller 24, The blower cover 
26, which is also seen in Fig. 12, includes an annular channel 28 which accommodates 
airflow generated by the rotating impeller. Indeed, the blower cover 26 and the blower 
housing 22 form a chamber 30 for receiving the entire impeller 24. And the motor endbell 
25 includes an annular channel 3 1 shaped much like the chaimel 28. Together, the channels 
28 and 31 form a toroidal cavity 32 which is disposed about the outer periphery of the 
chamber 30. The blower assembly 20 includes an inlet 34 which provides an inlet opening 
36 that is contiguous with the toroidal cavity 32, The blower also provides an outlet 38 
which provides an outlet opening 40 that is also contiguous with the toroidal cavity. As 
previously described, upon rotation of the motor shaft, the impeller is likewise rotated and 
the impeller draws air in through the opening 36. The air is propelled and pressurized 
through the toroidal cavity 32 and exhausted out the opening 40. It will be appreciated that 
the openings 36 and 40 are sized to cooperate with the toroidal cavity 32 so as to provide 
generation of a maximum amount of airflow. Moreover, the outlet opening 40 is configured 
so as to closely surround the rotating impeller to allow for removal of the air generated by 
the impeller's rotation. In other words, the outlet 38 "strips" the airflow generated within 
the toroidal cavity and exhausts the airflow out the opening 40. 
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Referring specifically now to Fig. 2-6 it can be seen that the impeller is designated 
generally by the numeral 24. The impeller 24 includes a central hub 44 which has a shaft 
hole 46 extending therethrough. A shaft 47 is secured into the shaft hole 46 by well known 
means. Radially extending from the hub 44 is a disc 48. A balance ring 52 extends radially 
from the disc 48 and is of a substantially larger thickness than the disc 48 to provide 
structural support to and balancing to the impeller 24, The balance ring 52 includes a wall 
54 and a face surface 56 which is substantially perpendicular to the wall 54. A plurality of 
spokes or ribs 58 extend radially from the hub 44 along the disc 48 to the wall 54. The ribs 
58 provide structural support to the impeller 24. It will fiirther be appreciated that the 
impeller is of a substeintially symmetrical construction such that the spokes 58 are provided 
on both sides of the impeller. A boss 60 may be provided at the radial ends of selected 
spokes 58 about the collar wall 54. Each boss 60 may have a boss hole 62 extending 
therein. 

A resonator ring 66 radially extends from the balance ring 52 and is provided on both 
sides of the impeller. Details of the resonator ring and its theory of operation will be 
discussed in detail upon a complete description of the impeller 24. Extending radially 
outwardly from the resonator ring 66 is a fillet 68 which radially transitions into a blade ring 
70. 

The blade ring 70 includes a fin 74 which extends radially from the resonator ring 66 
and the fillet 68. A plurality of radially spaced blades 76 perpendicularly extend from both 
sides of the fin 74 and the resonator ring 66. It will be appreciated that the fin in the present 
embodiment extends all the way to the end of the blades but that this is not required for the 
purpose of practicing the invention. The blade 76 includes a proximal portion 78 
immediately adjacent the resonator ring 66 and a distal portion 80 which extends from the 
proximal portion 78 to the outer periphery of the impeller. Adjacent blades 76 form a blade 
gap 82 therebetween. It vsdll fiirther be appreciated that the proximal portion 78 is angularly 
distinguishable from the proximal portion 78. It is believed that this variation in angle from 
the proximal portion 78 to the distal portion 80 improves the air flow generation properties 
of the impeller 24. 

The resonator ring 66, as previously discussed, is radially positioned between the 
balance ring 52 and the blade ring 70. The resonator ring 66 includes a facing surface 86 
which faces axially outwardly from the surface of the impeller 24. The facing surface 86 
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includes a plurality of resonator cavities 88which are embedded in the ring 66. The cavities 
88 include a neck 90 which fluidly is open to the blade gap 82 and a pocket 92 which is 
contiguous or fluidly associated with the neck 90. It will be appreciated that the resonator 
cavities 88 on each side of the resonator ring are associated with a corresponding blade gap. 
5 Although only one resonator cavity is shown for each blade gap on each side of the impeller, 
it will be appreciated that multiple resonator cavities could be provided in association with 
each gap. Indeed, multiple and different size resonator cavities could be provided on each 
side of the blade gap to absorb different ranges of noise frequencies generated by the blades 
and any other noise frequencies generated by rotation of the impeller within the blower 
10 housing. 

As best seen in Figs. 4-6, the resonator cavity 88 includes the neck 90 which is a 
relatively shallow portion that includes neck sides 94 and a neck bottom 96 that is 
substantially perpendicular to the neck sides. The pocket 92, which is relatively larger than 
the neck, is formed by a plurality of pocket sides 98 that are substantially perpendicular to 

15 a pocket bottom 100. If desired, the pocket sides 98 and the neck sides 94 may taper 
inwardly from the surface 86 such that the neck and pocket are somewhat larger at the 
surface than at their respective bottoms 96 and 100. 

The resonator cavities 88 are loosely configured upon Helmholtz resonators to absorb 
noise generated by rotation of the impeller. As the impeller blades pass a surface or edge, 

20 especially around the outlet area, the shearing of the air generates noise at a predetermined 
frequency. Without the benefit of the resonators this noise is reflected and primarily exits 
out the inlet port or opening. The noise may also exit out the outlet port, or be absorbed into 
the cover or housing and generate vibration and noise therethrough. In any event, the noise 
or sound waves generated by the rotating impeller initiates an absorbing cycle of the 

25 resonator cavities. The noise propagates between the blades, through the neck and is 
received within the pocket whereupon it is dissipated. In general, the air within the volume 
formed by the pocket fimctions as an equivalent compliant (spring) element and the air 
within the volume formed by the neck fiinctions as a mass element. The cavity is sized 
according to the equation 

30 
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where F = frequency 

c = speed of sound 
S = area of neck 
L = length of neck 
5 V = volume of pocket 



By adjusting the variables S, L and V, one can "tune'' the resonator cavity to absorb the 
blade passing frequency. Adjustments may also be made in view of the ambient conditions 
that affect the speed of sound constant. As the blade passing frequency is generated, a low 

10 acoustic impedance at the neck is produced and the soxand level will drop as the sound 
pressure is "shorted out." However, within the pocket, the sound level increases and is 
converted into heat energy that is dissipated. Accordingly, the specific frequency blade 
passing sounds generated by the impeller blade are absorbed. 

By providing different size resonator cavities within the resonator ring, a wider range 

15 of frequencies may be absorbed. Since the impeller is typically made from a casting process 
it is believed that sizing the cavities to be approximately the same size provides the most 
benefit. However, a more complex resonator ring may also be utilized to absorb a wider 
range of frequencies. Indeed, the resonator ring may be incorporated into the cover facing 
the impeller or the motor wall housing facing the other side of the impeller. However, it is 

20 believed that the resonator cavities are best situated on the impeller in view of the fact that 
the blade passing the stripper or outlet section of the housing is where most of the noise is 
generated. And by associating the resonator cavity in close proximity to the area where the 
noise is generated, the best noise level reduction is obtained. , 

Yet another noise reducing feature of the present impeller is by utilizing ribs that are 

25 reduced in size with respect to the collar surface 56. Indeed, by minimizing the height of 
the spokes 58 with respect to the collar face surface, the generation of a blade passing 
frequency by the spokes is significantly reduced. As an altemative to reducing the size of 
the thickness or height of the spokes 58, it is believed that a ring plate 102 may be 
employed. The ring plate 102, which is best seen in Fig. 2, provides a plurality of plate 

30 holes 104 which are aligned with corresponding boss holes 62. Fasteners 106 secure the 
ring plate 1 02 to the impeller for the purpose of at least partially enclosing the resonator ring 
66. In this way, the spokes do not generate a blade passing frequency. Moreover, by 
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partially enclosing the resonator cavities 88, the noise generated by the rotating blades 
enters the neck 90 and is completely retained within the pockets 92 for further noise 
reduction. Although the ring plate is shown as covering the resonator ring, the disc, it will 
be appreciated that the ring plate could be shaped like a ring and just cover the reasonator 
5 ring 66. Yet a further reduction of noise may be employed by incorporating damping or 
noise absorbing material 108 within the pocket 92. The material 108 may be used in 
conjunction with or without the ring plate 102. Although any type of material may be used 
as damping material it is believed that felt provides the optimal sound absorption properties. 
A further noise reducing feature of the blower assembly 20 can be seen in Figs. 7-12. 

1 0 In particular, it can be seen that the housing 22 includes a housing wall 1 1 0 which provides 
an interior surface 112. Extending substantially perpendicularly from the interior surface 
is a rim 114. The cover 26 (Fig. 1) is attached to the rim 114 utilizing fasteners, welding, 
clamps or the like. As discussed previously, the housing wall provides an inlet 34 and an 
outlet 38 with corresponding openings. Incorporated into each inlet and outlet opening is 

15 a baffle assembly designated generally by the numeral 120. It will be appreciated that the 
baffle assembly associated with the inlet may be designated as 1 20 A and the baffle assembly 
associated with the outlet may be designated as 120B. Although both baffle assemblies are 
substantially the same in construction, any differences between the two may be designated 
by an appropriate suffix, wherein the A suffix refers to the inlet and the B suffix refers to 

20 the outlet. In any event, the inlet/outlet may define a sleeve 122 which surrounds the 
respective opening and extends firom the housing wall 110 toward the toroidal cavity 32. 
Each sleeve 122 or respective opening includes a sleeve edge 126 which is in relatively 
close proximity to the edges of the blades. In other words, the sleeve edges 126 are in 
juxtaposition to the facing surface of the impeller and in particular the rotating blades. The 

25 sleeve 122 or respective opening also includes an interior wall 128 which is substantially 
perpendicular with the sleeve edge 126. The diameter of the sleeve 122 corresponds to the 
effective diameter of the toroidal cavity so as to provide a smooth transitional airflow 
pattem with respect to the inlet/outlet. 

The baffle assembly 1 20 includes a baffle plate 1 30 which substantially bisects or sub- 

30 divides the respective opening. In particular, the plate 130 is configured so as to be 
substantially aligned with the outer periphery of the impeller blades as they rotate. The 
baffle plate 130, as best seen in Fig. 10, includes a wide edge 132 connected to one side of 
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the interior wall 128 opposite a narrow edge 134 connected to a substantially opposite side 
of the interior wall. And the baffle plate includes a housing edge 136 which is the leading 
edge of the plate contacting the inflow of air and the trailing edge of the plate exiting the 
outflow of air. Opposite the housing edge 136 is an impeller edge 138 that is closest in 
5 proximity to the rotating impeller. The baffle plate 130 includes a blade side 140 that is 
facing the outer periphery of the impeller. The opposite side of the baffle plate is a sleeve 
side 1 42 which faces away from the impeller. It will be appreciated that the baffle plate 1 30 
defines a primary flow aperture designated generally by the numeral 144 which is within a 
cylinder defined by the periphery of the impeller and by the blade side facing the interior 

1 0 wall and a secondary flow aperture 1 46 which is defined by the baffle plate sleeve side 1 42 
facing the interior wall 128. In other words, the primary flow aperture is the upper half of 
the inlet/outlet while the secondary flow aperture is defined by the bottom portion of the 
corresponding inlet or outlet. 

Another component of the baffle assembly is a baffle wing 150, best seen in Figs. 9 

1 5 and 1 1 , which assists in redirecting the airflow in an efficient manner. The baffle wing 1 50 
extends from the interior wall 128 into the primary flow aperture. The wing 150 
incorporates a pair of wing edges 152 which converge into a wing tip 154. It is believed 
that in the preferred embodiment the wing 1 50 is of a substantially triangular configuration 
although other wing configurations could be incorporated into the sleeve 122. The wing 

20 surface faces the rotating of the impeller blades and is supported by a wing support bracket 
156 on an opposite side. 

Referring specifically to Fig. 12, it can be seen that the benefits of the baffle assembly 
are readily apparent. In particular, the taper configuration of the baffle allows for a primary 
flow of air to be generated and exit from the impeller blades as it enters the outlet opening. 

25 The baffle plate allows for air recirculating in the channel of the toroidal cavity to circulate 
therein and then exit undemeath the baffle plate through the secondary flow aperture. It is 
believed that without the baffle plate configuration that the end of the impeller blade would 
be closely adjacent the housing. This would facilitate the cupping of air within the toroidal 
cavity in this area and as such it would be difficult for air to properly exit the outlet (or be 

30 received in the inlet). By employing the wing and the tapered configuration of the baffle 
plate, the flow of air is greatly enhanced so as to improve the airflow properties and reduce 
inefficiencies in prior art blower configurations. And, the air flowing through toroidal 
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cavity does not need to be forced through the airstream generated by the impeller. 
Accordingly, this allows the pressure, suction and flow to increase while reducing power 
consumption, heat and noise. 

Based upon the foregoing, the advantages of the present invention are readily 
apparent. By manufacturing the impeller out of a cast material, the resonator cavities, the 
reduced height of the spokes and the association of a resonator cavity with each blade gap 
allows for efficient absorption of noise generated by the impeller blades as they pass the 
stripper or outlet section of the blower. This configuration is also advantageous inasmuch 
as the baffle plate assembly allows for smooth inflow and outflow of the air in an efficient 
manner and fiirther reduces the noise otherwise generated. Testing shows that this 
configuration reduces noise of a comparable motor without the features of the present 
invention by approximately 10 db. Further reduction in noise is believed obtainable by the 
use of the ring plate and damping material within the resonator cavities. Therefore with the 
structural improvements noted in the impeller and associated inlet and outlet configurations 
of the blower assembly a significantly improved blower assembly is provided. 

Thus, it can be seen that the objects of the invention have been satisfied by the 
structure and its method for use presented above. While in accordance with the Patent 
Statutes, only the best mode and preferred embodiment has been presented and described 
in detail, it is to be understood that the invention is not limited thereto or thereby. 
Accordingly, for an appreciation of the true scope and breadth of the invention, reference 
should be made to the following claims. 



